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Neurotrophic tyrosine receptor kinase 2

This gene encodes a member of the neurotrophic tyrosine receptor kinase (NTRK) family. This kinase
is a membrane-bound receptor that, upon neurotrophin binding, phosphorylates itself and members
of the MAPK pathway. Signaling through this kinase leads to cell differentiation. Mutations in this gene
have been associated with obesity and mood disorders. Alternative splicing results in multiple
transcript variants. [provided by RefSeq, May 2014]

Pilocytic astrocytoma is the most frequent pediatric glioma. Despite its overall good prognosis,
complete surgical resection is sometimes unfeasible, especially for patients with deep-seated tumors.
For these patients, the identification of targetable genetic alterations such as NTRK fusions raised new
hope for therapy. The presence of gene fusions involving NTRK2 has been rarely reported in pilocytic
astrocytoma. The aim of the study of Moreno et al. was to investigate the frequency of NTRK2
alterations in a series of Brazilian pilocytic astrocytomas.

Sixty-nine pilocytic astrocytomas, previously characterized for BRAF and FGFR1 alterations were
evaluated. The analysis of NTRK2 alterations was performed using a dual-color break-apart
fluorescence in situ hybridization (FISH) assay.

NTRK2 fusions were successfully evaluated by FISH in 62 of the 69 cases. Neither evidence of NTRK2
gene rearrangements nor NTRK2 copy number alterations were found.

NTRK2 alterations are uncommon genetic events in pilocytic astrocytomas, regardless of patients'
clinicopathological and molecular features 1).

Differentiated glioblastoma cell (DGC)s preferentially expressed brain derived neurotrophic factor
(BDNF), whereas glioblastoma stem cells (GSCs) expressed the BDNF receptor NTRK2. Forced BDNF
expression in DGCs augmented GSC tumor growth. To determine molecular mediators of BDNF-NTRK2
paracrine signaling, Wang et al. leveraged transcriptional and epigenetic profiles of matched GSCs
and DGCs, revealing preferential VGF expression by GSCs, which patient-derived tumor models
confirmed. VGF serves a dual role in the glioblastoma hierarchy by promoting GSC survival and
stemness in vitro and in vivo while also supporting DGC survival and inducing DGC secretion of BDNF.
Collectively, these data demonstrate that differentiated glioblastoma cells cooperate with stem-like
tumor cells through BDNF-NTRK2-VGF paracrine signaling to promote tumor growth 2).
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